Effect of pubertal development on estrogen receptor levels and stromal morphology in the guinea pig prostate.
Using an immunocytochemical assay (ERICA) with a monoclonal antibody (H222Sp gamma) to the human estrogen receptor, we have demonstrated a stromal localization of the estrogen receptor in the dorsolateral prostate of the guinea pig. Specific staining of estrogen receptor in the guinea pig prostate was confined to the nuclei of periacinar and interacinar stromal cells. In comparison with prepubertal tissues, estrogen receptor staining intensity was markedly reduced in postpubertal prostatic tissues. No immunoreactive estrogen receptor was detected in the acinar epithelial cells irrespective of the developmental stage of the guinea pig prostate. Electron microscopic examination of the guinea pig prostate showed that the stromal component consists predominantly of smooth muscle cells, which, during pubertal development, undergo marked cytological changes and increase in size. These changes in the prostatic stroma were associated with a greater than fivefold reduction in levels of cytosolic and nuclear estrogen receptor determined by either a radioligand binding assay or an enzyme immunoassay (EREIA) and expressed relative to soluble protein. Morphometric analysis of the prostatic stromal cell density (SCD: nuclei/mm2 interacinar stroma), which is inversely proportional to stromal cell size, indicated that the SCD decreased approximately threefold during pubertal development. Furthermore, cytosolic estrogen receptor levels in mechanically separated prostatic stromal fractions were found to vary concordantly with the SCD during pubertal development. To determine whether estrogen influences normal development of the guinea pig prostate, the effect of various hormonal manipulations on stromal development was examined. Castration of prepubertal animals prevented the threefold decrease in SCD that is characteristic of pubertal development. Treatment of prepubertal castrates with estradiol and 5 alpha-dihydrotestosterone (DHT) in combination over a period equivalent to the transpubertal growth phase resulted in a stromal cell density similar to that seen in prostatic sections from intact postpubertal animals. In contrast, treatment of prepubertal castrates with either estradiol or DHT alone resulted in a prostatic stromal cell density intermediate between that observed in intact prepubertal and postpubertal animals. These findings suggest that both estrogen and androgen are required for the normal development of the guinea pig prostatic stroma.